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Instructions: 

Attempt all questions from Section A (each carrying 4 marks); attempt all questions from Section B (Each 

carrying 10 marks) and attempt all questions from Section C (each carrying 20 marks). Question 8 and 11 

have internal choice. 

SECTION A  

S. No.  Marks CO 

Q 1 

Under what condition the following differential equation  

(𝑎𝑥 + 𝑦)𝑑𝑥 + (𝑘𝑥 + 𝑏𝑦)𝑑𝑦 = 0 
is exact. 

4 CO1 

Q 2 
Find the general solution and singular solution(s) of the differential equation 

8𝑎𝑝3 = 27𝑦. 
4 CO2 

Q 3 

Find the particular integral of the differential equation 

(𝐷4 + 3𝐷2)𝑦 = 108𝑥2; 𝐷 stands for 
𝑑

𝑑𝑥
. 

 

4 CO3 

Q 4 

When a switch is closed in circuit containing a battery 𝐸, a resistor 𝑅 and an 

inductance 𝐿, the current 𝑖 builds up at a rate given by  

 

𝐿
𝑑𝑖

𝑑𝑡
+ 𝑅𝑖 = 𝐸. 

Find 𝑖 as a function of 𝑡. 

4 CO4 

Q 5 

Classify the critical point (0, 0) of the linear system 𝑋′ = 𝐴𝑋 where 

𝐴 = [
−10 6
15 −19

]. 

 

4 CO5 

SECTION B 

Q 6 

Show that the equation of the curve whose differential equation is 

 

𝑝2 + 2𝑝𝑦 cot 𝑥 = 𝑦2 
 

and passing through the point (
𝜋

2
, 1) is [2𝑦 − sec2 (

𝑥

2
)] [2𝑦 − csc2 (

𝑥

2
)]. 

10 CO2 



Q 7 

Reduce the differential equation (𝑝𝑥2 + 𝑦2)(𝑝𝑥 + 𝑦) = (𝑝 + 1)2 to Clairaut’s 

form by the substitutions 𝑢 = 𝑥𝑦, 𝑣 = 𝑥 + 𝑦 and then obtain the complete 

primitive. 

 

10 CO2 

Q 8 

Apply the method of variation of parameters to solve the differential equation 

𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑥 + cos 𝑥.      

OR 

Using the method of undetermined coefficients to solve the following differential 

equation: 

𝑑2𝑦

𝑑𝑥2
− 2

𝑑𝑦

𝑑𝑥
− 3𝑦 = 2𝑒𝑥 − 10 sin 𝑥. 

 

10 CO3 

Q 9 

A body whose temperature 𝑇 is initially 2000𝐶 is immersed in a liquid when 

temperature 𝑇 is constantly 1000𝐶. If the temperature of the body is 1500𝐶 at 

𝑡 = 1 minute, what is the temperature at 𝑡 = 2 minutes? 

 

10 CO4 

SECTION-C 

 

Q 10 

If 𝑀(𝑥, 𝑦)𝑑𝑥 + 𝑁(𝑥, 𝑦)𝑑𝑦 = 0 and 𝑃(𝑥, 𝑦)𝑑𝑥 + 𝑄(𝑥, 𝑦)𝑑𝑦 = 0 are exact 

differential equations, then show that (𝑀 + 𝑃)𝑑𝑥 + (𝑁 + 𝑄)𝑑𝑦 = 0 is also an 

exact differential equation. Also, Solve the differential equation 

(3𝑥2𝑦3𝑒𝑦 + 𝑦3 + 𝑦2)𝑑𝑥 + (𝑥3𝑦3𝑒𝑦 − 𝑥𝑦)𝑑𝑦 = 0. 

 

20 CO1 

Q 11 

Solve the Cauchy-Euler homogeneous differential equation 

𝑥2 𝑑2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥−1[1 + log𝑒 𝑥 sin(log𝑒 𝑥)], 𝑥 > 0. 

  

OR 

 

Define Wronskian. Show that the Wronskian of the functions 𝑥2 and 𝑥2 log𝑒 𝑥 

is non zero. Can these functions be independent solutions of an ordinary 

differential equation? If so, determine the differential equation. 

 

20 CO3 

 

 

 




